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Abstract: The aim of this study was to complete an audit on the number of open access journals within the discipline of 
Exercise Science. Publishing in open access journals results in wide dissemination of material in a very short period of 
time compared with the more traditional way of publishing in a subscription journal. The 2010 ERA journal list, category 
Human Movement and Sport Science, was initially utilised and then compared with the openness of the same journals in 
2012.  
In this study journals were audited for their degree of open access, open licensing and open format. Open access relates to 
the free online availability of research results and hence research publications and in the discipline of exercise science 
relates to the concept of an idealised level playing field. Open licensing relates to the ability of the consumers to replicate 
and share those publications freely whilst open format relates to the use of open and transferrable format types. Open 
access increased (p=0.014) as did our measurement of open licensing (p=0.000) and open formats (p=0.021) between the 
2010 and 2012 reviews of the journals in 1106 For code. 
This study reveals an increase in the number of Exercise Science journals that have full or partial open access over the two 
year period and suggests that authors are increasingly adopting peer reviewed open access journal publications. It is 
evident from this study that the impact of open access journals be assessed and further research into the feasibility of such 
a rating is imperative. 
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INTRODUCTION 
 The ability for anyone to freely access information and 
developments in a field of study has gathered tremendous 
momentum over the last decade. This movement is termed 
"open access" and has been defined as: the free (gratis) 
online availability of the research results, … provided by 
authors upon acceptance for publication and made 
permanently available without restrictions on use [1]. 
 Open access is guided by the primary principle that it 
will result in wide dissemination and access to the research 
and scholarly material, which can help inform later work [2]. 
Recently, this has resulted in a number of government 
research funding agencies worldwide requiring that their 
funded research outputs be placed on databases that are 
freely available to the public who fund the actual research [3, 
4]. In the health sciences open access is particularly 
important for evidence-based [5] or evidence–informed 
practice [6] for practitioners, students, and researchers. 
Additionally, the increasing trends of information seeking 
patients/clients for their own health engagement and self-
care warrant consideration regarding access and equity [7]. 
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 The exercise sciences are included in the health sciences 
and there is no less reason to promote open access in this 
discipline. The exercise sciences are however quite broad, 
and the application of open access could be viewed 
differently. The open access of information in the exercise 
sciences in sport (sport sciences) relates to Olympism 
concepts of the development of sport for all [8] and the 
idealised level playing field on which sporting competition is 
based. In the clinical exercise setting, the concept of open 
access is perhaps more important to consumers as well as 
governments due to the health implications, in particular 
preventative health. 
 As stated by the Budapest Open Access Initiative [9] 
there are two pathways to achieve open access in scientific 
literature: self-archiving in Open archives and publishing in 
Open Access journals. Self-archiving a version of the article 
is generally permissible by publishers, but it is the practice 
of publishing in open access journals which we are interested 
in. Whilst those working in large government agencies and 
tertiary institutions often have access to company 
subscriptions to much of the research literature, many 
practitioners, and direct consumers of exercise science will 
not. Further, access to information away from the workplace, 
when individuals are likely to have the time to pursue 
research, is even less likely. Consequently, and as discussed 
previously in a nursing context [10], uninhibited access to 
information is valuable in addressing evidence/practice gaps 
and the burgeoning field of knowledge translation. Websites 
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that offer lists of open access journals, such as the ‘Directory 
of Open Access Journals’ [11] and ‘Online Journals’ [12] 
demonstrate that many journals which are categorised as 
openly accessible are not available in English, nor are peer 
reviewed. Consequently, it would be valuable to offer an 
audit of current open access publishing, based on a tertiary 
system of collation, such as the Excellence in Research for 
Australia (ERA) initiative which was developed by the 
Australian Research Council and includes peer reviewed 
manuscripts categorised by disciplines. 
SIGNIFICANCE AND AIMS 
 It seems obvious that in order to breach the evidence to 
practice gaps and enhance knowledge transfer, published 
research should be presented in plain language and in 
accessible formats [13]. Whilst this remains an important 
concept, the first step is to allow access to information with 
minimal inhibitions. This project focuses on physical access 
(open access and format) and dissemination (licensing issues 
and format) capabilities of these journals, with an aim to 
determine:  
1. The proportion of exercise science journals that are 
fully open access or have some elements of open 
access, and  
2. A further aim was to determine if open access 
practices amongst these journals changed over a set 
period.  
 The focus of this research is on the 2012 data collection / 
analysis as this provides the most recent insight into the open 
access of journals in this discipline, and the value of the 
comparison is to observe trends over time. 
METHOD 
Design  
 This research was non-experimental, simple descriptive 
in design [14]. This project reports on part of a larger project 
that aimed to explore and describe the openness of journals 
across a number of disciplines including midwifery, nursing, 
psychology, education, government, and nutrition in 
Australia. The process described below outlines the method 
used for the exercise science subproject. 
Population 
 The population for this project was all journals listed on 
the Excellence in Research for Australia, Australian 
Research Council (ARC) website [15]. This information was 
available in a downloadable Microsoft Excel format, and 
included details such as the journal name, and up to three 
Field of Research (FoR) codes. In total, this list included 
20,712 Australian and international journals. The ERA list 
was chosen over Journal Citation Reports® (JCR) as the ERA 
list drives researchers’ decision in Australia due to its link to 
the value of the research output.  
Sample  
 The sample for this project included all journals that had 
a primary FoR code of 1106. This FoR code relates to 
journals classified as having the largest component of 
research from, or being most relevant to, the human 
movement and sports science discipline [15]: in total this 
included 132 journals. Journals with an FoR of 1106 as 
either their secondary or tertiary field were excluded from 
this project in order to keep the focus on practices within this 
FoR code. Whilst the rankings within the ERA journal list 
have since been abandoned [16], we chose to analyse 
journals using the original ranking system as a pseudo for 
journal quality. The rankings were categorised as ‘A’, ‘B’ or 
‘C’ based on the perceived prestige of the journal. Those 
considered the most prestigious were ranked ‘A’, and the 
least, but still listed within the ERA, as ‘C’. 
Data Collection 
 Data was collected from the official website of each 
listed journal during October 2010, and entered into a 
Microsoft Excel spread sheet. This process was repeated in 
May 2012 to encapsulate a period in which significant 
government funding bodies had discussed and promoted 
public access to research funded under their schemes [3, 4]. 
If a journal had ceased publishing since the 2010 study or 
was unable to be located on the internet or was not published 
in English it was excluded from the study. Information was 
collected and related to predetermined elements of openness. 
In particular, these elements included access, licensing and 
format. Open access for the purposes of this study refers to 
materials that are openly accessible online without 
restriction. Open licensing refers to materials that are freely 
and legally reproducible, modifiable and redistributable. 
Open format refers to materials that use open standard and 
reusable formats such as HTML, ODF, and Ogg. Each 
journal was coded against these three elements as either 
being compliant, not compliant or unknown. If the 
compliance to any element of open access could not be 
determined or agreed it was assigned as being 'unclear'. In 
instances where compliance was conditional (e.g. author 
funded open access) this was considered fully compliant for 
the 2010 analysis. For further analysis, the 2012 data was 
separated into fully and partially compliant to these criteria. 
The reasons for partial compliance were noted and 
categorised into one of the five reasons noted in Table 1. 
Some journals met a number of the partial compliance 
reasons and all obvious reasons were recorded. For the 
purposes of comparison, the 2010 data was compared to the 
fully and partially compliant data from 2012, as these 
constitute the same methodology. A retrospective breakdown 
of the 2010 data was not possible. 
 Our approach was to have two researchers review all the 
journals and consult on them to reach a verdict. Journal 
reviews were predominantly made outside the tertiary 
systems subscriptions and this occurred for all journals in 
which there were discrepancies between the researchers. 
Data Analysis 
 Descriptive statistics, such as frequencies, were used to 
report on the data within the established Microsoft Excel 
spread sheet. Such descriptive statistics report on the number 
of journals that have open access, licensing and format. To 
assess whether the changes in open access were significant 
over time, we employed the McNemar Test (chi-square) 
using SPSS version 17 for Windows (SPSS Inc., Chicago, 
IL, USA) to test the differences between related percentages 
in our repeated measures design. 
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Results 
 In total, 132 journals were identified that met the 
research design of this project. Of these, sixteen were 
removed from the 2012 review. Journals were removed due 
to ceased publishing, were unable to be located on the 
internet or were not in English. Subsequently, 116 journals 
were included in the 2012 analysis (Fig. 1). 
Open Access Breakdown 
 In the 2012 analysis, only 8.6% (10/116) had unrestricted 
open access to all published manuscripts, 45.7% (53/116) 
had partial or conditional access and 45.7% (53/116) had no 
elements of open access unless the consumer had a paid 
subscription. The reasons for partial open access varied. Of 
the partial open access journals (n = 53), 34 (64%) of these 
journals provided open access after the contributor paid for 
it. It was unclear how partial open access was allocated for 
16 (30%) of the journals. Alternate reasons for open access 
provided in Table 1 accounted for between 3 and 10 journals 
each. Ten (19%) of the journals had multiple reasons for 
their partial open access. Many publishers referred to 
specific funding bodies regulations when describing the paid 
open access, such as the National Institute of Health grant 
funding regulations requiring funded research to be freely 
accessible. Some publishers noted that payment for 
publication could be waived if the research originated from 
low income countries. In some cases, publishers would 
provide open access to articles with funder requirements 
after a set time period, typically 6-12 months. 
 
Fig. (1). Number of Human movement and sport sciences (FoR code 1106) journals that are open access, open format and open licensing 
from the 2012 analysis. 
Table 1. Examples of Partial Compliance with Open Access  
Open Access Restricted to: 
Release after a certain time frame 
Selected articles chosen by the journal (e.g. Editor’s choice, most popular) 
Open access after free subscription 
Paid (author, institution or funder paid open access) 
Unclear why partial open access to journal 
                          
Partial 
n = 53 
Yes 
n = 10 
No 
n = 53 
 
Open access? 
                          No  
n = 7 
Yes 
n = 3 
 
Open licensing? 
                           
Open format? 
No  
n = 1 
Yes 
n = 2 
Removed 
n = 16 
FoR code 1106 
n = 132 
 
ERA list 
Included 
n = 116 
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Open Access Changes Over Time 
 In order to compare trends in journal changes to open 
access, the 2012 review was compared to the review carried 
out in 2010. Thirteen journals were removed from the 2010 
review due to similar reasons reported for the 2012 analysis. 
This left 122 journals for inclusion in the 2010 review. For 
the comparison over time, journals were judged as being 
open, not open (closed), or unknown. Partial compliance was 
considered open in the comparison due to the complexity of 
developing open access models being engaged over this time 
period. Results were separated into the rankings of the ERA 
list as well as overall.  
 There was increased open access to journals in 2012 
compared to 2010 (p=0.014) and this was particularly 
prominent in “A” and “C” ERA ranked journals (Fig. 2). 
When considering A, B and C ERA ranked journals together 
it can be seen that there was an 11% increase in 
openness/partial openness for 2010 to 2012 (Fig. 2). 
 Licensing relates to the ability of the consumers to 
replicate and share publications openly, within frameworks 
such as creative commons [17]. Open licensing was often 
linked to open access. If the open access was paid for by the 
contributor, this often also resulted in the granting of a 
creative commons or similar open licensing agreement. This 
partial compliance was considered as being open to remain 
consistent with the open access analysis. The granting of 
open access licensing options appeared to increase 
substantially (17% p=0.000) from 2010 to 2012 (Fig. 3) 
although the overall open licensing remained below a third 
of all journals. 
 
Fig. (2). Percentage of open access journals in the 2010 and 2012 surveys for ERA “A”, “B”, “C” ranked journals as well as “All”. Journals 
were rated as being open (at least partially), closed, or unclear. 
 
Fig. (3). Percentage of journals rated as having open licensing in the 2010 and 2012 surveys for ERA “A”, “B”, “C” ranked journals as well 
as “All”. Journals were rated as being open (at least partially), closed, or unclear. 
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 There was an increase in the use of open and 
transferrable format types, such as HTML, within the ERA 
journal list between 2010 and 2012 (p=0.021) which was 
particularly evident in ERA “A” ranked journals (Fig. 4). 
PDF format only was not considered compliant to an open 
format, as PDF requires extended manipulation to share and 
replicate text when compared to HTML. 
DISCUSSION  
 This is the first report of open access trends in the 
exercise science field. We observed a shift in the number of 
open access opportunities between 2010 and 2012 with a 
relative increase in 2012 which was particularly apparent in 
the highest rated ‘A’ journals. The increased opportunities to 
publish open access, often at a cost, between 2010 and 2012 
are consistent with annual growth rates for the number of 
open access journals at ~18% [18]. However, this is at odds 
with overall trends in individual publications in the Health 
Science field where the number of open access publications 
remained fairly stable at around 17% between 2005-2010 
and back to 1998 [19]. 
 This review reveals a relatively small proportion (8.6%) 
of journals in the human movement and sports science 
discipline that are fully open access, although many of the 
discipline journals (45.7%) offer conditions under which 
open access publication could be achieved. Contributor paid 
open access accounted for 64% of these partial open access 
journals. This publisher change in business model probably 
accounts for most of the overall change in open access 
opportunities observable between 2010 and 2012. 
 The proportion of journals in the exercise sciences we 
observed as having full or partial open access was similar to 
what we observed in the nursing literature [10]. This is 
somewhat surprising as nursing is a larger and more 
established profession with better understanding within the 
general population. It was estimated that in 2009, 10.6% of 
literature classified as ‘other areas related to medicine’ 
(13.9% of the medical literature) was available through open 
access journals [20]. The exercise sciences and/or journals 
reviewed in this study have lower open access rates than 
previous research. This may be due to the relatively small 
size and demand for research in the field and/or a sign of the 
low perceived prestige of open access journals. The prestige 
of all journals in the field was important in the original 
inclusion of journals within the Excellence in Research 
Australia (ERA) listings. The authors of this paper are aware 
of a number of journals that provide full open access and are 
not listed within the ERA, but seemingly fit under the same 
umbrella discipline. For instance, only seven of the 58 
journals listed under Sports Science on the Directory of 
Open Access Journals [11] were listed in the ERA list at the 
time of this survey. This may well be a limitation to this 
study however in using the ERA list from 2010 and 2012 the 
authors have retained consistency in the approach. As no 
previous reports on open access in this scientific field have 
been published, it is difficult to know how this may have 
influenced the results. 
 There appears to be an advantage in publishing 
individual articles as open access [21, 22]. However, 
subscription journals still hold, although decreasingly, a 
scientific impact advantage over open access journals [23]. 
This is perhaps due to a traditional prestige advantage held 
by traditional journals. For the contributors though this 
comes at a cost which for some can be met by their research 
funders. Many of the larger publishers make provisions 
related to the change in funding bodies and enable the 
transfer to an open database. The commercial model for this 
 
Fig. (4). Percentage of journals rated as having open format in the 2010 and 2012 surveys for ERA “A”, “B”, “C” ranked journals as well as 
“All”. Journals were rated as being open, closed, or unclear where it could not be ascertained. 
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is generally separated into two categories, with a delay in the 
open release of research, typically 12 months, or more 
commonly, the payment of a publication fee. In some cases, 
publishers mention that they will waive these publication 
fees, generally for contributors from low-income or lower-
middle income countries. Along with contributor paid open 
access, this payment also often allows for a relaxation in 
licensing, which is generally an arrangement that is either a 
creative commons non-commercial use license or similar. 
 In many cases it is difficult to assess the true nature of 
open access and the increasing number of ways in which 
open access is being made available as publishers develop 
business models to suit this growing area. Our approach in 
having two researchers review all the journals and consult on 
them to reach a verdict in some regards minimised this 
difficulty. In any case, the open access status of journals is 
not stagnant, and any analysis of this type will only provide 
an indication of what is occurring across the field of study at 
a particular point in time. Our decision to retain and analyse 
according to the now disbanded ERA journal ranking may 
also be criticised but we chose to take this approach to 
examine if there was any difference in openness across the 
rankings. The rankings were originally created by experts in 
the relative discipline fields [15] and are likely influenced by 
perceptions as well as common esteem metrics such as 
citation rates. It is interesting to note then that there were 
much greater open access changes in the higher ranked 
journals, perhaps a reflection on their increased business 
model flexibility. 
 It is clear that open access to journals is undergoing a 
period of change. Consumers and contributors of research 
journals cannot take for granted which journals are open and 
which are closed, and no doubt publishers will market the 
open access opportunities as it evolves. This is especially 
true as there is evidence that open access provides a citation 
advantage [21] for contributors, which is likely to translate to 
an increase in the number of times an article is viewed or 
read, an advantage for the consumers as well as publishers. 
However, open access alone is not enough to maximise the 
reach of developing knowledge, accessibility is also about 
communication and meaningful expression of research [24]. 
It is also of utmost importance that the impact of open access 
journals is rated and further research into the feasibility of 
such a rating is highly recommended. Whilst some fields of 
research are increasingly tracking trends in open access, little 
is known about the exercise sciences. The exercise sciences 
however play an important role in society through the mass 
popularity of sporting competitions, to the major influence 
physical activity patterns play in chronic disease prevention. 
Thus, the importance of knowledge sharing and access issues 
in this field remains important in society and, much more 
work in this area is needed in the future. 
 In conclusion, it can be seen that a very small proportion 
of Exercise Science related journals (8.6%) are fully open 
access. However there has been a shift and the comparison 
between 2010 and 2012 reveals an overall 11% increase in 
the number of journals that provide open access (or at least 
partial access) in the area of Exercise Science. This provides 
the consumer with the option to replicate and share the 
information freely. Publishing in open access journals is a 
modern trend unlikely to be reversed and it appears that from 
2010 to 2012 business models are increasing in their 
accommodation of open access options. 
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